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(54) METHOD FOR MANUFACTURING OPTICAL WAVEGUIDE CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing for conveniently manufacturing an optical 
waveguide circuit furnished with an electric wiring, a pad 
for mounting and an electrode for light control or the like 
on the same plane with high accuracy of positions with 
respect to a core pattern of the optical waveguide. 
SOLUTION: A metallic pattern 13 composed of a core 
forming pattern 13a and a conductive part pattern 13b of 
the optical waveguide are formed on a metallic substrate 
1 1 in a metallic pattern forming process, a clad layer 14 
is formed by coating the metallic pattern 13 with a clad 
material in a clad layer forming process in a way that at 
least the core forming pattern 13a is partially exposed, a 
recess 14a having a core form is formed on the clad 
layer 14 by removing the core forming pattern 13a and the recess 14a is filled with a core 
material to form a core layer in a core forming process, thus, the optical waveguide circuit 
furnished with the optical waveguide, an electric wiring, the mounting pad and at least one 
kind of conductive part pattern for the electrode for light control is manufactured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A metallic pattern formation process which forms a metallic pattern, comprising, A 
cladding layer formation process which covers said metallic pattern with a clad material, and 
forms a cladding layer so that said some of patterns for core formation may be exposed at 
least, A manufacturing method of an optical waveguide circuit having a core layer formation 
process which forms a crevice for core formation in said cladding layer, fills up this crevice with 
core materials and forms a core layer in it by removing said pattern for core formation. 
An optical waveguide. 

At least one sort of current-carrying-part patterns of electric wiring, a real wearing pad, and an 
electrode for optical control. 

In a manufacturing method of an optical waveguide circuit which it has, it is a pattern for core 
formation and a current-carrying-part pattern of an optical waveguide to a metal substrate. 

[Claim 2]A manufacturing method of the optical waveguide circuit according to claim 1 having 
the core layer embedding process of forming a cladding layer further after said core layer 
formation process so that an exposed surface of said core layer may be covered. 
[Claim 3]ln [ said metal substrate is a laminated circuit board which equipped the surface and 
rear-face side with a metal layer of a different kind, and ] said metallic pattern formation 
process, In [ form said metallic pattern in a metal layer by the side of the surface of said 
laminated circuit board, and ] said cladding layer formation process, A manufacturing method 
of the optical waveguide circuit according to claim 1 having a removal process which forms a 
cladding layer so that a metal layer by the side of a rear face of said laminated circuit board 
may be exposed, and removes a part or all of a metal layer by the side of a rear face of said 
laminated circuit board after said core layer formation process. 

[Claim 4]A manufacturing method of the optical waveguide circuit according to claim 3 having 
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the core layer embedding process of forming a cladding layer further after said removal 
process so that an exposed surface of said core layer may be covered. 
[Claim 5]ln a manufacturing method of an optical waveguide circuit characterized by 
comprising the following, A core layer formation process which forms an opening for core 
formation of an optical waveguide in a metal substrate, fills up this opening with core materials 
and forms a core layer, A manufacturing method of an optical waveguide circuit having a 
pattern formation process which forms a current-carrying-part pattern in said metal substrate, 
and a cladding layer formation process which covers said core layer and said current-carrying- 
part pattern with a clad material, and forms a cladding layer so that said a part of core layer 
may be exposed at least. 
An optical waveguide. 

At least one sort of current-carrying-part patterns of electric wiring, a real wearing pad, and an 
electrode for optical control. 

[Claim 6]A manufacturing method of the optical waveguide circuit according to claim 5 having 
the core layer embedding process of forming a cladding layer further after said cladding layer 
formation process so that an exposed surface of said core layer may be covered. 
[Claim 7]ln [ said metal substrate is a laminated circuit board which equipped the surface and 
rear-face side with a metal layer of a different kind, and ] said core layer formation process, In 
[ form an opening for formation of an optical waveguide in a metal layer by the side of the 
surface of said laminated circuit board, fill up this opening with core materials, form a core 
layer, and ] said pattern formation process, In [ form said current-carrying-part pattern in a 
metal layer by the side of the surface of said laminated circuit board and ] said cladding layer 
formation process, A cladding layer is formed so that a metal layer by the side of a rear face of 
said laminated circuit board may be exposed, A manufacturing method of the optical 
waveguide circuit according to claim 5 having a removal process which removes a part or all of 
a metal layer by the side of a rear face of said laminated circuit board so that said core layer 
may be exposed at least after said cladding layer formation process. 
[Claim 8]A manufacturing method of the optical waveguide circuit according to claim 7 having 
the core layer embedding process of forming a cladding layer further after said removal 
process so that an exposed surface of said core layer may be covered. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJIt is related with the manufacturing method of the optical waveguide 
circuit which this invention relates to the manufacturing method of an optical waveguide circuit, 
especially can perform formation of electric wiring, a real wearing pad, the electrode for optical 
control, etc., and formation of an optical waveguide by package. 
[0002] 

[Description of the Prior Art]With utilization of an optical fiber communications system in recent 
years, development of various optical devices is furthered and establishment of the high 
precision mounting technology of photoelectron elements, such as optical waveguide 
production art and a photo-diode, is called for with the optical integrated circuit which has 
especially an optical waveguide. Among these, the mounting method of the photoelectron 
element in an optical integrated circuit requires a method with little coupling loss of the light 
between a photoelectron element and an optical waveguide. Usually, observation of a 
lightwave signal output takes time and effort, working efficiency is remarkable and the 
mounting method called the active alignment method used has it in order to align so that 
output intensity may actually become the maximum to an optical waveguide through light. 
[ bad ] Then, the passive alignment method which mounts parts is called for only by 
mechanical alignment, and the mounting method using the self alignment effect which parts 
move as one method with the surface tension generated at the time of a reflow of solder is 
examined. In the printed circuit board which has electric wiring, the pad for carrying such 
solder is produced by etching by electric wiring and package. However, in the formation 
process and separated process of an optical waveguide, in order to pattern by plating or 
sputtering and to produce a pad, there are problems, such as an increase in a routing counter, 
on an optical waveguide substrate. 
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[0003]On the other hand, in low cost-ization of an optical waveguide formation method, a 
formation method which does not use the dry etching method low manufacturing costs, such 
as reactive ion etching (RIE), and mass production nature are missing is desired. A metallic 
mold is produced with plating, using the polyimide unevenness original edition like JP,9- 
18981 8, A for example, as a conventional optical waveguide formation method for which the 
dry etching method is not used, and the method of forming an optical waveguide using this 
metallic mold is reported. The formation method which uses a metallic mold is proposed in 
JP,8-313747,A. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, in the formation method indicated by JP,9- 
189818,A, there is a problem that processes, such as production of the polyimide original 
edition by RIE and formation of the plating layer for exfoliation, are required, and the process in 
metallic mold production stages is difficult, and lacks in low-manufacturing-cost-izing and mass 
production nature. When performing multiple attachment into the material of a large area at the 
time of mass production, problems, like a big difference arises are in the path of an optical 
waveguide between each field of multiple attachment according to the thickness distribution in 
the original edition making process of polyimide, and the thickness distribution produced with 
the formation process of the plating layer for exfoliation. 

[0005]ln the method of using the metallic mold indicated by JP,8-313747,A, the process of 
forming electric wiring, a real wearing pad, the electrode for optical control, etc. anew is 
needed in the post process of optical waveguide formation as mentioned above. For this 
reason, it is required that a routing counter should increase and alignment of a real wearing 
pad should be performed very correctly to the core pattern of an optical waveguide, and there 
is a problem that workability is remarkable and low. This invention is made in view of the above 
situations, and is a thing. 

The purpose is to provide the manufacturing method for manufacturing the optical waveguide 
circuit provided with electric wiring, a real wearing pad, the electrode for optical control, etc. 
with high accuracy of position to a core pattern simple. 

[0006] 

[Means for Solving the Problem]ln order to attain such a purpose, this invention, In a 
manufacturing method of an optical waveguide circuit provided with an optical waveguide and 
at least one sort of current-carrying-part patterns of electric wiring, a real wearing pad, and an 
electrode for optical control, A metallic pattern formation process which forms a metallic 
pattern which becomes a metal substrate from a pattern for core formation and a current- 
carrying-part pattern of an optical waveguide, A cladding layer formation process which covers 
said metallic pattern with a clad material, and forms a cladding layer so that said some of 
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patterns for core formation may be exposed at least, It had composition which has a core layer 
formation process which forms a crevice for core formation in said cladding layer, fills up this 
crevice with core materials and forms a core layer in it by removing said pattern for core 
formation. 

[0007]lt had composition which has the core layer embedding process of forming a cladding 
layer further after said core layer formation process as other modes of this invention so that an 
exposed surface of said core layer may be covered. In [ as other modes of this invention said 
metal substrate is a laminated circuit board which equipped the surface and rear-face side with 
a metal layer of a different kind and ] said metallic pattern formation process, In [ form said 
metallic pattern in a metal layer by the side of the surface of said laminated circuit board, and ] 
said cladding layer formation process, A cladding layer is formed so that a metal layer by the 
side of a rear face of said laminated circuit board may be exposed, It had composition which 
has the core layer embedding process of forming a cladding layer further after said core layer 
formation process so that it may have composition which has a removal process which 
removes a part or all of a metal layer by the side of a rear face of said laminated circuit board 
and an exposed surface of said core layer may be covered after said removal process. 
[0008]ln a manufacturing method of an optical waveguide circuit where this invention is 
provided with an optical waveguide and at least one sort of current-carrying-part patterns of 
electric wiring, a real wearing pad, and an electrode for optical control, A core layer formation 
process which forms an opening for core formation of an optical waveguide in a metal 
substrate, fills up this opening with core materials and forms a core layer, It had composition 
which has a pattern formation process which forms a current-carrying-part pattern in said metal 
substrate, and a cladding layer formation process which covers said core layer and said 
current-carrying-part pattern with a clad material, and forms a cladding layer so that said a part 
of core layer may be exposed at least. 

[0009]lt had composition which has the core layer embedding process of forming a cladding 
layer further after said cladding layer formation process as other modes of this invention so 
that an exposed surface of said core layer may be covered. In [ as other modes of this 
invention said metal substrate is a laminated circuit board which equipped the surface and 
rear-face side with a metal layer of a different kind and ] said core layer formation process, In 
[ form an opening for core formation of an optical waveguide in a metal layer by the side of the 
surface of said laminated circuit board, fill up this opening with core materials, form a core 
layer, and ] said pattern formation process, In [ form said current-carrying-part pattern in a 
metal layer by the side of the surface of said laminated circuit board, and ] said cladding layer 
formation process, A cladding layer is formed so that a metal layer by the side of a rear face of 
said laminated circuit board may be exposed, It has composition which has a removal process 
which removes a part or all of a metal layer by the side of a rear face of said laminated circuit 
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board so that said core layer may be exposed at least after said cladding layer formation 
process, It had composition which has the core layer embedding process of forming a cladding 
layer further after said removal process so that an exposed surface of said core layer may be 
covered. 

[001 0]A metal substrate constitutes electric wiring, a real wearing pad, an electrode for optical 
control, etc. from above this inventions by leaving this selectively while being used for 
formation of a cladding layer of an optical waveguide, or a core layer. 
[0011] 

[Embodiment of the lnvention]Hereafter, the embodiment of this invention is described with 
reference to drawings. 

The 1st embodiment drawing 1 and drawing 2 are process drawing showing one embodiment 
of the manufacturing method of the optical waveguide circuit of this invention. First in a metallic 
pattern formation process the manufacturing method of the optical waveguide circuit of this 
embodiment, Form the resist pattern 12 in the metal substrate 11 ( drawing 1 (A)), and the 
metal substrate 1 1 is etched by using this resist pattern 12 as a mask, The pattern 13a for core 
formation of an optical waveguide, at least one sort of current-carrying-part patterns 13b of 
electric wiring, a real wearing pad, and the electrode for optical control, and the metallic pattern 
13, ** and others, are formed, and the resist pattern 12 is removed ( drawing 1 (B)). As the 
metal substrate 11, copper, the stainless steel, and the aluminum material which were 
fabricated by tabular or foil form are preferred. Although etching is performing formation of the 
metallic pattern 13 which consists of the pattern 13a for core formation, and the current- 
carrying-part pattern 13b in the example of a graphic display, it is not limited to this and may 
pattern by other methods, such as die punching, for example. Flattening of the plating 
processing can also be performed and carried out for the purpose of abolishing the rough 
deposit (oh, **) generated in a metal section by patterning after patterning of the above 
patterns 13a for core formation, and the current-carrying-part pattern 13b. In order to prevent 
the metallic component of the metal substrate 1 1 from melting into the material of the optical 
waveguide formed by a post process, it is also possible to form the barrier layer which consists 
of nickel (nickel) etc. with plating etc. 

[0012]Next, in a cladding layer formation process, the metallic pattern 13 (metal substrate 11) 
is covered with a clad material, and the cladding layer 14 is formed so that the rear-face side of 
the metallic pattern 13 which consists of the pattern 13a for core formation and the current- 
carrying-part pattern 13b may be exposed ( drawing 1 (Q). Polymethyl acrylate (PMMA), 
polycarbonate (PC), an epoxy resin, fluorinated polyimide, etc. can be used for a clad material. 
When a clad material is a varnish-like, apply on the metallic pattern 13 by the application 
means of a spin coat, a die coat, etc., and when a clad material is film shape, It laminates on 
the metallic pattern 13 with a laminator, and after that, it can be made to be able to harden and 
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the cladding layer 14 can be formed. Although the clad material adhering to a part 
unnecessary at the time of spreading is removed after spreading or hardening, methods, such 
as dry etching and polish, can be used for it as a removing method. 
[0013]At subsequently, the rear face of the metal substrate 1 1 in which the cladding layer 14 
was first formed as mentioned above in the core layer formation process. The resist pattern 15 
is formed ( drawing 1 (D)), etching removes the exposed pattern 13a for core formation so that 
the metallic pattern 13 except the pattern 13a for core formation may be covered, and the 
crevice 14a for core formation is formed in the cladding layer 14 ( drawing 1 (E)). Next, the 
resist pattern 15 is removed, the formed crevice 14a is filled up with core materials, and the 
core layer 16 is formed in it ( drawing 2 (A)). After polymethyl acrylate (PMMA), polycarbonate 
(PC), an epoxy resin, fluorinated polyimide, etc. which carried out optimum coordination of the 
refractive index to the above-mentioned cladding layer 14 can be used for core materials and 
they fill up the crevice 14a with them, they can be stiffened and can form the core layer 16. 
The core materials overflowing from the above-mentioned crevice 14a use for and remove 
methods, such as dry etching and polish, before hardening or after hardening. 
[0014]With an above-mentioned metallic pattern formation process, cladding layer formation 
process, and core layer formation process. The cladding layer 14 and the core layer 16 of an 
optical waveguide are formed using the metal substrate 11, and it leaves the metal substrate 
11 selectively, the current-carrying-part patterns 13b, such as electric wiring, a real wearing 
pad, and an electrode for optical control, are formed, and an optical waveguide circuit is 
formed. And when considering it as the optical waveguide of the structure where the core layer 
was embedded at the cladding layer, the following core layer embedding process is taken. 
That is, the core layer 16 exposed to the rear-face side is covered with cladding layer 14' by 
forming the resist pattern 17 in the rear face of the metal substrate 1 1 so that the current- 
carrying-part pattern 13b may be covered, and forming cladding layer 14' in the agenesis part 
of this resist pattern 17 ( drawing 2 (B)). The clad material which adhered to the unnecessary 
part also in this case is removed by methods, such as dry etching and polish, before hardening 
or after hardening. Then, it can be considered as the optical waveguide of the structure where 
the core layer was embedded at the cladding layer, by removing the resist pattern 17 ( drawing 
2(C)). 

[0015]When the exposed current-carrying-part pattern 13b is a real wearing pad, in order to 
improve joining reliability, the metal-substrate layer 18 can be formed with gold etc., and the 
solder bump 19 can be formed by screen-stencil etc. ( drawing 2 (D)). Before forming above- 
mentioned cladding layer 14', the metal-substrate layer 18 and the solder bump 19 can also be 
formed in the current-carrying-part pattern 13b. A protective layer may be formed on cladding 
layer 14'. This protective layer can be formed using photosensitive polyimide, for example. 
[0016]The 2nd embodiment drawing 3 and drawing 4 are process drawing showing other 
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embodiments of the optical waveguide circuit manufacturing method of this invention. 
According to this embodiment, the laminated circuit board 21 from which the metal layer 21a 
by the side of the surface and the metal layer 21 b by the side of a rear face differ is used as a 
metal substrate. First, in a metallic pattern formation process, form the resist pattern 22 on the 
surface side metal layer 21a of the laminated circuit board 21 ( drawing 3 (A)), and selective 
etching of the surface side metal layer 21a is carried out by using this resist pattern 22 as a 
mask, The pattern 23a for core formation of an optical waveguide, at least one sort of current- 
carrying-part patterns 23b of electric wiring, a real wearing pad, and the electrode for optical 
control, and the metallic pattern 23, ** and others, are formed, and the resist pattern 22 is 
removed ( drawing 3 (B)). As the metal layer 21a of a different kind and the metal layer 21b 
which constitute the laminated circuit board 21 to be used, the combination of various metallic 
materials is possible. For example, the metal layer 21a by the side of the surface can be used 
as the material which functions as electric wiring, a real wearing pad, an electrode for optical 
control, etc. When functioning as a base material of the metal layer 21a and forming real 
wearing pad structure in the metal layer 21a, the metal layer 21 b by the side of a rear face can 
function as a barrier metal, and can be further used as the material which functions after 
heating at high temperature as metal resist which can exfoliate. If heat resistance, the 
selectivity of etching, the reliability in mounting pad formation, etc. are taken into consideration, 
the metal layer 21a is a copper layer, and the metal layer 21b can mention the copper-nickel 
laminated circuit board which is a nickel layer, for example. Since the metallic pattern 23 
formed in the metal layer 21a by using such a laminated circuit board 21 is supported by the 
metal layer 21 b by the side of a rear face, formation of the metallic pattern 23 which contains 
the pattern independently located in the part estranged from other patterns and substrates 21 
is attained. 

[0017]Although the metal layer 21a dissolves the selective etching of the above-mentioned 
surface side metal layer 21a, the metal layer 21b can be performed using an etching reagent 
with it compared with an insoluble etching reagent or the etch rate of the metal layer 21a. [ a 
remarkable etch rate of the metal layer 21b, and ] [ slow ] For example, when the laminated 
circuit board 21 is a copper-nickel laminated circuit board, selective etching of the copper layer 
as the metal layer 21a can be performed using commercial organic ammonia system alkali 
etching liquid. 

[0018]Flattening of the plating processing can also be performed and carried out for the 
purpose of abolishing the rough deposit (oh, **) generated in a metal section by patterning 
after patterning of the pattern 23a for core formation by the above selective etching, and the 
current-carrying-part pattern 23b. In order to prevent the metallic component of the metal layer 
21a of the laminated circuit board 21 from melting into the material of the optical waveguide 
formed by a post process, it is also possible to form the barrier layer which consists of nickel 
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(nickel) etc. with plating etc. 

[0019]Next, in a cladding layer formation process, the metallic pattern 23 which consists of the 
pattern 23a for core formation formed in the metal layer 21a and the current-carrying-part 
pattern 23b is covered with a clad material, and the cladding layer 24 is formed so that the 
metal layer 21b on the back may be exposed ( drawing 3 (C)). The clad material and formation 
method which are used for this cladding layer 24 can be made to be the same as that of the 
cladding layer 14 in an above-mentioned embodiment. 

[0020]Subsequently, in a core layer formation process, first, on the metal layer 21b on the 
back, the resist pattern 25 is formed in desired shape so that the formation part of the metallic 
pattern 23 except the pattern 23a for core formation may be covered among the metallic 
patterns 23 ( drawing 3 (D)). Next, etching removes the exposed metal layer 21b, further, 
etching removes the pattern 23a for core formation, and the crevice 24a for core formation is 
formed in the cladding layer 24 ( drawing 3 (E)). Next, the resist pattern 25 is removed, the 
formed crevice 24a is filled up with core materials, and the core layer 26 is formed in it 
( drawing 4 (A)). The etching removal of the exposed metal layer 21b, and the etching removal 
of the pattern 23a for core formation, When the laminated circuit board 21 is a copper-nickel 
laminated circuit board, first, carry out etching removal of the nickel layer as the metal layer 
21b using the etching reagent of commercial filtered-water sulfuric acid / nitric acid system, 
and For example, after it, Etching removal of the pattern 23a for core formation can be carried 
out using the etching reagent for above-mentioned copper. Or the etching reagent which can 
dissolve the both sides of copper and nickel may be used, and etching removal of the metal 
layer 21b and etching removal of the pattern 23a for core formation may be performed 
continuously. The material which carried out optimum coordination of the refractive index to the 
above-mentioned cladding layer 24 can be used for the core materials used for the core layer 
26 like the core layer 16 in an above-mentioned embodiment. 

[0021]Next, in a removal process, the metal layer 21b by the side of a rear face is removed so 
that the desired region of the current-carrying-part pattern 23b may become independent 
electrically ( drawing 4 (B)). Thus, the left-behind metal layer 21b functions as an external 
connection electrode. 

[0022]According to an above-mentioned metallic pattern formation process, a cladding layer 
formation process, a core layer formation process, and a removal process. The cladding layer 
24 and the core layer 26 of an optical waveguide are formed using the laminated circuit board 
21 , And it can leave selectively the surface side metal layer 21a of the laminated circuit board 
21, and the rear-face side metal layer 21b, the current-carrying-part patterns 23b, such as 
electric wiring, a real wearing pad, and an electrode for optical control, can be formed, and an 
optical waveguide circuit can be formed. 

[0023]When considering it as the optical waveguide of the structure where the core layer was 
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embedded at the cladding layer, the following core layer embedding process performs 
embedding of a core layer. That is, it can be considered as the optical waveguide of the 
structure where the core layer was embedded at the cladding layer, by forming cladding layer 
24' so that the rear-face side of the exposed core layer 26 may be covered ( drawing 4 (C)). 
The clad material which adhered to the unnecessary part also in this case is removed by 
methods, such as dry etching and polish, before hardening or after hardening. It is possible for 
the metal layer 21b to etch again and to remove the metal layer 21b, when unnecessary, and 
to make it exposed [ the current-carrying-part pattern 23b (metal layer 21a) ] to a cladding 
layer 24' side. 

[0024]When the current-carrying-part pattern 23b is a real wearing pad, in order to improve 
joining reliability, the metal-substrate layer 28 can be formed with gold etc., and the solder 
bump 29 can be formed by screen-stencil etc. ( drawing 4 (D)). In this case, the metal layer 21b 
left behind to the current-carrying-part pattern 23b acts as a barrier metal which prevents 
diffusion of the current-carrying-part pattern 23b. Before forming above-mentioned cladding 
layer 24', the metal-substrate layer 28 and the solder bump 29 can also be formed in the 
current-carrying-part pattern 23b (metal layer 21b). A protective layer may be formed on 
cladding layer 24\ This protective layer can be formed using photosensitive polyimide, for 
example. 

[0025]The 3rd embodiment drawing 5 and drawing 6 are process drawing showing other 
embodiments of the optical waveguide circuit manufacturing method of this invention. First, in 
a core layer formation process, form the resist pattern 32 in the surface side of the metal 
substrate 31 ( drawing 5 (A)), and the metal substrate 31 is etched by using this resist pattern 
32 as a mask in this embodiment, The opening 33 for core formation of an optical waveguide is 
formed, and the resist pattern 32 is removed ( drawing 5 (B)). As the metal substrate 31, 
copper, the stainless steel, and the aluminum material which were fabricated by tabular or foil 
form are preferred. Although etching is performing formation of the opening 33 for core 
formation in the example of a graphic display, it is not limited to this and may pattern by other 
methods, such as die punching, for example. Flattening of the plating processing can also be 
performed and carried out after formation of the opening 33 of the above core shape for the 
purpose of abolishing the rough deposit (oh, **) generated in a metal section. In order to 
prevent the metallic component of the metal substrate 31 from melting into the core layer 34 
formed in the next, it is also possible to form the barrier layer which consists of nickel (nickel) 
etc. with plating etc. 

[0026]Next, the above-mentioned opening 33 is filled up with core materials, and the core layer 
34 is formed ( drawing 5 (C)). Polymethyl acrylate (PMMA), polycarbonate (PC), an epoxy 
resin, fluorinated polyimide, etc. can be used for core materials. When core materials are 
varnishes-like, it applies on the metal substrate 31 by the application means of a spin coat, a 
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die coat, etc., and when core materials are film shape, it laminates on the metal substrate 31 
with a laminator, and after that, it can be made to be able to harden and the core layer 34 can 
be formed. Although the core materials adhering to a part unnecessary at the time of 
spreading are removed after spreading or hardening, methods, such as dry etching and polish, 
can be used for them as a removing method. 

[0027]Next, in a pattern formation process, form the resist pattern 35 on the metal substrate 31 
in which the core layer 34 was formed ( drawing 5 (D)), and the metal substrate 31 is etched by 
using this resist pattern 35 as a mask, At least one sort of current-carrying-part patterns 36 of 
electric wiring, a real wearing pad, and the electrode for optical control are formed, and the 
resist pattern 35 is removed ( drawing 5 (E)). 

[0028]Next, in a cladding layer formation process, the core layer 34 and the current-carrying- 
part pattern 36 are covered with a clad material, and the cladding layer 37 is formed so that the 
rear-face side of the current-carrying-part pattern 36 may be exposed the rear-face side of the 
core layer 34 ( drawing 6 (A)). Polymethyl acrylate (PMMA), polycarbonate (PC), an epoxy 
resin, fluorinated polyimide, etc. which carried out optimum coordination of the refractive index 
to the above-mentioned core layer 34 can be used for a clad material. The clad material 
adhering to an unnecessary part is removable by methods, such as dry etching and polish, 
before hardening or after hardening. 

[0029]With an above-mentioned core layer formation process, pattern formation process, and 
cladding layer formation process. The core layer 34 and the cladding layer 37 of an optical 
waveguide are formed using the metal substrate 31, and it can leave the metal substrate 31 
selectively, the current-carrying-part patterns 36, such as electric wiring, a real wearing pad, 
and an electrode for optical control, can be formed, and an optical waveguide circuit can be 
formed. And when considering it as the optical waveguide of the structure where the core layer 
was embedded at the cladding layer, the following core layer embedding process is taken. 
That is, the core layer 34 exposed to the rear-face side is covered with cladding layer 37' by 
forming the resist pattern 38 in the rear face of the metal substrate 31 so that the current- 
carrying-part pattern 36 may be covered, and forming cladding layer 37' in the agenesis part of 
this resist pattern 38 ( drawing 6 (B)). The clad material which adhered to the unnecessary part 
also in this case is removed by methods, such as dry etching and polish, before hardening or 
after hardening. Then, it can be considered as the optical waveguide of the structure where the 
core layer was embedded at the cladding layer, by removing the resist pattern 38 ( drawing 6 
(C)). 

[0030]When the exposed current-carrying-part pattern 36 is a real wearing pad, in order to 
improve joining reliability, the metal-substrate layer 39 can be formed with gold etc., and the 
solder bump 40 can be formed by screen-stencil etc. ( drawing 6 (D)). Before forming above- 
mentioned cladding layer 37', the metal-substrate layer 39 and the solder bump 40 can also be 
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formed in the current-carrying-part pattern 36. A protective layer may be formed on cladding 
layer 37\ This protective layer can be formed using photosensitive polyimide, for example. 
[0031 ]The 4th embodiment drawing 7 and drawing 8 are process drawing showing other 
embodiments of the optical waveguide circuit manufacturing method of this invention. 
According to this embodiment, the laminated circuit board 41 from which the metal layer 41a 
by the side of the surface and the metal layer 41b by the side of a rear face differ is used as a 
metal substrate. And in a core layer formation process, form the resist pattern 42 in the surface 
side metal layer 41 a of the laminated circuit board 41 ( drawing 5 (A)), and selective etching of 
the surface side metal layer 41a is carried out by using this resist pattern 42 as a mask, The 
opening 43 for core formation of an optical waveguide is formed, and the resist pattern 42 is 
removed ( drawing 7 (B)). The laminated circuit board 41 to be used can be made to be the 
same as that of the above-mentioned laminated circuit board 21 . Although the metal layer 41a 
dissolves the selective etching of the above-mentioned surface side metal layer 41a, the metal 
layer 41b can be performed using an etching reagent with it compared with an insoluble 
etching reagent or the etch rate of the metal layer 41a. [ a remarkable etch rate of the metal 
layer 41b, and ] [ slow ] For example, when the laminated circuit board 41 is a copper-nickel 
laminated circuit board, selective etching of the copper layer as the metal layer 41a can be 
performed using commercial organic ammonia system alkali etching liquid. 
[0032]Flattening of the plating processing can also be performed and carried out for the 
purpose of abolishing the rough deposit (oh, **) generated in a metal section after formation of 
the opening 43 for core formation by the above selective etching. In order to prevent the 
metallic component of the metal layer 41a of the laminated circuit board 41 from melting into 
the core layer 44 formed in the next, it is also possible to form the barrier layer which consists 
of nickel (nickel) etc. with plating etc. 

[0033]Next, the above-mentioned opening 43 is filled up with core materials, and the core layer 
44 is formed ( drawing 7 (C)). The core materials and the formation method which are used for 
this core layer 44 can be made to be the same as that of the core layer 34 in an above- 
mentioned embodiment. Next, in a pattern formation process, form the resist pattern 45 on the 
metal layer 41a by the side of the surface of the laminated circuit board 41 in which the core 
layer 44 was formed ( drawing 7 (D)), and the metal layer 41a is etched by using this resist 
pattern 45 as a mask, At least one sort of current-carrying-part patterns 46 of electric wiring, a 
real wearing pad, and the electrode for optical control are formed, and the resist pattern 45 is 
removed ( drawing 7 (E)). 

[0034]Next, in a cladding layer formation process, the current-carrying-part pattern 46 formed 
in the core layer 44 and the metal layer 41a is covered with a clad material, and the cladding 
layer 47 is formed so that the metal layer 41b by the side of a rear face may be exposed 
( drawing 8 (A)). The material which carried out optimum coordination of the refractive index to 

http://ww4.ipdl.inpit.go jp/cgi-bin/tran_web_^ 9/3/2008 



JP,2003-084157,A [DETAILED DESCRIPTION] 



Page 11 of 16 



the above-mentioned core layer 44 can be used for the clad material to be used like the clad 
material of the cladding layer 37 in an above-mentioned embodiment. The clad material 
adhering to an unnecessary part is removable by methods, such as dry etching and polish, 
before hardening or after hardening. 

[0035]Next, in a removal process, the resist pattern of desired shape is formed on the metal 
layer 41b by the side of a rear face, and etching removal of the metal layer 41b unnecessary 
as a mask is carried out for this resist pattern ( drawing 8 (B)). Thus, the left-behind metal layer 
41b functions as an external connection electrode. 

[0036]According to an above-mentioned core layer formation process, a pattern formation 
process, a cladding layer formation process, and a removal process. The core layer 44 and the 
cladding layer 47 of an optical waveguide are formed using the laminated circuit board 41, and 
it leaves selectively the surface side metal layer 41a of the laminated circuit board 41 , and the 
rear-face side metal layer 41b, the current-carrying-part patterns 46, such as electric wiring, a 
real wearing pad, and an electrode for optical control, are formed, and an optical waveguide 
circuit is formed. 

[0037]When considering it as the optical waveguide of the structure where the core layer was 
embedded at the cladding layer, the following core layer embedding process performs 
embedding of a core layer. That is, it can be considered as the optical waveguide of the 
structure where the core layer was embedded at the cladding layer, by forming cladding layer 
47' so that the rear-face side of the exposed core layer 44 may be covered ( drawing 8 (C)). 
The clad material which adhered to the unnecessary part also in this case is removed by 
methods, such as dry etching and polish, before hardening or after hardening. It is possible for 
the metal layer 41b to etch again and to remove the metal layer 41b, when unnecessary, and 
to make it exposed [ the current-carrying-part pattern 46 (metal layer 41a) ] to a cladding layer 
47' side. 

[0038]When the current-carrying-part pattern 46 is a real wearing pad, in order to improve 
joining reliability, the metal-substrate layer 48 can be formed with gold etc., and the solder 
bump 49 can be formed by screen-stencil etc. ( drawing 8 (D)). In this case, the metal layer 41b 
left behind to the current-carrying-part pattern 46 acts as a barrier metal which prevents 
diffusion of the current-carrying-part pattern 46. 

[0039]Before forming above-mentioned cladding layer 47\ the metal-substrate layer 48 and the 
solder bump 49 can also be formed in the current-carrying-part pattern 46 (metal layer 41b). A 
protective layer may be formed on cladding layer 47' so that the metal layer 41b left behind to 
the current-carrying-part pattern 46 may be exposed, or so that the solder bump 49 may 
expose. This protective layer can be formed using photosensitive polyimide, for example. 
[0040]The current-carrying-part pattern 46 which left the desired region of the metal layer 41b 
by the side of a rear face, was used as the current-carrying-part pattern in this invention, and 
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was formed in the metal layer 41a by the side of the surface of the above-mentioned laminated 
circuit board 41 is good also as another current-carrying-part pattern. Such an embodiment is 
described with reference to drawing 9. According to this embodiment, the same core layer 
formation process ( drawing 7 (A) - drawing 7 (C)) as a 4th above-mentioned embodiment is 
completed first. Next, in a pattern formation process, resist pattern 45' is formed on the metal 
layer 41a by the side of the surface of the laminated circuit board 41 in which the core layer 44 
was formed ( drawing 9 (A)), The metal layer 41a is etched by using this resist pattern 45* as a 
mask, and at least one sort of current-carrying-part patterns 46 of electric wiring and the 
electrode for optical control are formed. Then, like a 4th above-mentioned embodiment, in a 
cladding layer formation process, the cladding layer 47 is formed so that the metal layer 41b by 
the side of a rear face may be exposed ( drawing 9 (B)). 

[0041]Next, in a removal process, a resist pattern is formed on the metal layer 41b by the side 
of a rear face so that pattern with the another current-carrying-part pattern 46 formed in the 
metal layer 41a by the side of the surface may be made, and etching removal of the metal 
layer 41b unnecessary as a mask is carried out for this resist pattern ( drawing 9 (Q). Thus, the 
left-behind metal layer 41b serves as an external connection electrode (real wearing pad), for 
example as current-carrying-part pattern 46 f with the another current-carrying-part pattern 46 
formed in the metal layer 41a by the side of the surface. 

[0042]According to such a core layer formation process, a pattern formation process, a 
cladding layer formation process, and a removal process. The core layer 44 and the cladding 
layer 47 of an optical waveguide are formed using the laminated circuit board 41 , and it leaves 
selectively the surface side metal layer 41a of the laminated circuit board 41, and the rear-face 
side metal layer 41b, the current-carrying-part patterns 46, such as electric wiring, a real 
wearing pad, and an electrode for optical control, and 46' are formed, and an optical 
waveguide circuit is formed. 

[0043]When considering it as the optical waveguide of the structure where the core layer was 
embedded at the cladding layer, a core layer embedding process can perform embedding of a 
core layer like a 4th above-mentioned embodiment. When current-carrying-part pattern 46' is a 
real wearing pad, in order to improve joining reliability, the metal-substrate layer 48 can be 
formed with gold etc., and the solder bump 49 can be formed by screen-stencil etc. ( drawing 9 
(D)). 
[0044] 

[Example]Next, a more concrete example is shown and this invention is explained still in detail. 

[Example 1] The copper-nickel laminated circuit board which provided the 10-micrometer-thick 
nickel layer in the rear face of a 50-micrometer-thick copper layer and this copper layer with 
electrolysis plating was prepared as a metal substrate. 
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[0045]This copper-nickel laminated circuit board was used and the optical waveguide circuit 
was produced as follows according to each process of a 4th above-mentioned embodiment. 
First, the resist pattern with an optical waveguide core-shaped opening pattern was formed by 
laminating a dry film resist (SANFOTO by Asahi Chemical Co., Ltd.) on the copper layer of a 
copper-nickel laminated circuit board, and passing and developing [ expose and ] a 
predetermined photo mask. Next, without dissolving a nickel layer on the back using the 
etching reagent (Meltex EPUROSESU) of organic ammonia system alkali, selective etching of 
the copper layer by the side of the surface was carried out, and the opening for optical 
waveguide core formation was formed in the copper layer. Then, the strip of the resist pattern 
was carried out using alkali system release liquid (3% sodium hydroxide solution). 
[0046]Subsequently, the opening for core formation formed in the copper layer as mentioned 
above was filled up with fluorinated polyimide with the spin coat method as an optical 
waveguide core material, and after heating at 350 ** and performing curing treatment, polish 
removed the fluorinated polyimide protruded from the opening. Thereby, the cross section size 
formed the core layer which are 50 micrometers x 50 micrometers. (Above, core layer 
formation process) 

[0047]Next, the resist pattern was formed in the portion which it leaves as a real wearing pad 
among copper layers by laminating the same dry film resist as the above, and passing and 
developing [ expose and ] a predetermined photo mask on the copper layer which formed the 
core layer as mentioned above. One-side a 0.5-mm square pattern should be located in the 
distance of about 0.5 mm from the core layer (portion illustrated with the slash), and this resist 
pattern should be arranged in the pitch of 2 mm along the shaft orientations of a core layer, as 
shown in drawing 10 (two lines two-row). Next, without dissolving a nickel layer on the back 
using the etching reagent of the above-mentioned organic ammonia system alkali, selective 
etching of the copper layer by the side of the surface was carried out, and the electric 
conduction pattern (real wearing pad) which consists of copper layers was formed. Then, the 
strip of the resist pattern was carried out using the above-mentioned alkali system release 
liquid. (Above, pattern formation process) 

[0048]Next, the fluorinated polyimide which carried out optimum coordination of the refractive 
index to the above-mentioned core layer was prepared as a clad material, this clad material 
was applied with the spin coat method so that a core layer and a real wearing pad might be 
covered, and it heated at 350 **, and curing treatment was performed. This formed the 60- 
micrometer-thick cladding layer. (Above, cladding layer formation process) 
[0049]Next, the resist pattern was formed in the part of the nickel layer equivalent to the 
current-carrying-part pattern position which consists of the above-mentioned copper layer by 
laminating a dry film resist (SANFOTO by Asahi Chemical Co., Ltd.) in the nickel layer by the 
side of a rear face, and passing and developing [ expose and ] a predetermined photo mask. 
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Subsequently, the etching reagent (Okuno Pharmaceutical industry top lip RSII) of a filtered- 
water sulfuric acid system is used by using the above-mentioned resist pattern as a mask, 
Selective etching of the nickel layer by the side of a rear face was carried out without 
dissolving the real wearing pad which consists of copper layers, and the current-carrying-part 
pattern (real wearing pad) which consists of nickel layers was formed on the current-carrying- 
part pattern which consists of copper layers. Then, the strip of the resist pattern was carried 
out using the above-mentioned alkali system release liquid. (Above, removal process) 
[0050]Next, from the nickel layer side, the same clad material as the above was applied with 
the spin coat method so that a core layer might be covered, and it heated at 350 **, and curing 
treatment was performed. Then, it ground so that a nickel layer (real wearing pad) might be 
exposed, and the cladding layer which is 10 micrometers in thickness was formed, and 
embedding of the core layer was performed. (Above, core layer embedding process) 
[0051]Subsequently, the gold plating layer was formed with nonelectrolytic plating on the nickel 
layer (real wearing pad), and further, photosensitive polyimide (Foto Nice by Toray Industries, 
Inc.) was applied and developed [ exposed and ] on the cladding layer by the side of a rear 
face, and the protective layer was formed so that a nickel layer (real wearing pad) might be 
exposed. Then, on the gold plating layer, soldering paste was screen-stenciled, melting was 
carried out by a reflow, and the solder bump was formed. The optical waveguide circuit was 
produced by the above process. This optical waveguide circuit can be mounted in a printed 
circuit board etc. via a solder bump. 

It has a nickel layer as a barrier metal between the real wearing pad and gold plating layer 
which consist of copper layers. 

[0052][Example 2] It went to the core layer formation process like Example 1 first. Next, 
according to the embodiment shown in above-mentioned drawing 9 , the optical waveguide 
circuit was produced as follows. That is, the resist pattern was formed in the portion which it 
leaves as an electrode and electric wiring among copper layers by laminating the dry film resist 
same on the copper layer which formed the core layer as mentioned above as Example 1 , and 
passing and developing [ expose and ] a predetermined photo mask. The resist pattern was 
formed. A pattern 50 micrometers in width for the electrodes provided in parallel with the both 
sides of an optical waveguide core layer (portion illustrated with the slash) as this resist pattern 
was shown in drawing 1 1 , and 500 micrometers in length, It shall comprise an L type pattern 
for electric wiring with the real wearing pad (portion illustrated with the broken chain line) which 
leaves a nickel layer and is formed at the process mentioned later. 
[0053]Next, without dissolving a nickel layer on the back using the etching reagent of the 
organic ammonia system alkali used in Example 1, selective etching of the copper layer by the 
side of the surface was carried out, and the electric conduction pattern (an electrode and 
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electric wiring) which consists of copper layers was formed. Then, the strip of the resist pattern 
was carried out using the above-mentioned alkali system release liquid. (Above, pattern 
formation process) 

[0054]Next, the fluorinated polyimide which carried out optimum coordination of the refractive 
index to the above-mentioned core layer was prepared as a clad material, this clad material 
was applied with the spin coat method so that a core layer and an electric conduction pattern 
(an electrode and electric wiring) might be covered, and it heated at 350 **, and curing 
treatment was performed. This formed the 60-micrometer-thick cladding layer. (Above, 
cladding layer formation process) 

[0055]Next, the resist pattern was formed in the part of the nickel layer which it leaves as a real 
wearing pad by laminating the dry film resist same to the nickel layer by the side of a rear face 
as Example 1, and passing and developing [ expose and ] a predetermined photo mask. 
Subsequently, by using the above-mentioned resist pattern as a mask, without dissolving the 
electric conduction pattern (an electrode and electric wiring) which consists of copper layers 
using the etching reagent of the same filtered-water sulfuric acid system as Example 1, 
selective etching of the nickel layer by the side of a rear face was carried out, and the current- 
carrying-part pattern (real wearing pad) was formed. This current-carrying-part pattern (real 
wearing pad) is connected to an electrode via the electric wiring which consists of the above- 
mentioned copper layer. Then, the strip of the resist pattern was carried out using the above- 
mentioned alkali system release liquid. (Above, removal process) 

[0056]Next, from the nickel layer side, the same clad material as the above was applied with 
the spin coat method so that a core layer might be covered, and it heated at 350 **, and curing 
treatment was performed. Then, it ground so that a nickel layer (real wearing pad) might be 
exposed, and the 10-micrometer-thick cladding layer was formed, and embedding of the core 
layer was performed. (Above, core layer embedding process) 

[0057]Subsequently, the gold plating layer was formed with nonelectrolytic plating on the nickel 
layer (real wearing pad), and further, photosensitive polyimide (Foto Nice by Toray Industries, 
Inc.) was applied and developed [ exposed and ] on the cladding layer by the side of a rear 
face, and the protective layer was formed so that a nickel layer (real wearing pad) might be 
exposed. Then, on the gold plating layer, soldering paste was screen-stenciled, melting was 
carried out by a reflow, and the solder bump was formed. The optical waveguide circuit was 
produced by the above process. This optical waveguide circuit can load together an optical 
waveguide, electric wiring, and an electrode, and can mount them in a printed circuit board etc. 
via a solder bump. 

It has a gold plating layer for the improvement in joining reliability. 



[0058] 
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[Effect of the lnvention]As explained in full detail above, according to this invention, the metallic 
pattern which becomes a metal substrate from the pattern for core formation and current- 
carrying-part pattern of an optical waveguide with a metallic pattern formation process is 
formed. 

Then, it is what forms a cladding layer and a core layer, Or after forming a core layer in a metal 
substrate, a current-carrying-part pattern is formed in a metal substrate in a pattern formation 
process, Then, since form a cladding layer, and a metal substrate is used for formation of the 
cladding layer of an optical waveguide, or a core layer, and it leaves this selectively as a 
current-carrying-part pattern and electric wiring, a real wearing pad, the electrode for optical 
control, etc. are formed, Since it becomes an optical waveguide and what has very high 
accuracy of position with electric wiring, a real wearing pad, the electrode for optical control, 
etc. and an optical waveguide, electric wiring, a real wearing pad, the electrode for optical 
control, etc. can be formed collectively, The increase in a routing counter can be prevented, it 
is expensive and dry etching, such as low RIE of workability, becomes unnecessary, reduction 
of a manufacturing cost is possible, there is no advanced thickness control still in process, and 
the optical waveguide circuit where quality is uniform can be manufactured with mass 
production by multiple attachment by a large area. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 

[Drawing 1] 




FIG. 1 

[Drawing 2] 
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FIG. 7 



http://ww4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=ht^ 9/3/2008 



JP,2003-084157,A [DRAWINGS] 



Page 7 of 8 



(A) 



46 44 47 46 
^41b 



(B) 



(O 



46 47 



46 



41b 44 



41b 



44 V 46 



46 •* 7 J 
47' 47' 41b 



47' 



(D) 




[Drawing 9] 



http://www4 .ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3 A%2F%2Fwww4.ipd. . . 9/3/2008 



JP,2003-084157,A [DRAWINGS] 



Page 8 of 8 



(A) 



45 44 45 

Jl \ 1 ^ 



v 



4ft 



(B) 



46 44 46 




4tb 



(C) 



41b(46) 



5) 46 44 J 6 4lb(46') 



(D) 



47 44 46 




FIG. 9 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 9/3/2008 



<19)0*Hfc8W (J P) (12) & |f] {ft If & $j[ (A) 



#^2003-84157 
(P2003 - 84157A) 

(43)&HB ¥«15^ 3 ^198(2003. 3. 19) 



(51)Inta T 
G0 2B 6/13 



p i 

G0 2B 6/12 



M 2H047 



&&&& »3»E<0R8 OL (±13 M) 



(2i>aiH»^ 


#88001 -279543(P2001-279543) 


C7DU1ISA 000002897 










¥<S13flE9)!14B (2001.9. 14) 


*amgi®BTtimm*i-Ta ism 






mmm ma a 


















(72) »w* gas jsis 






JtD}CfBSffcKT!f#JifflBr-TB I # l # 












(74)ft8A 100095483 












F*-A(#5*) 2HD47 KA04 PAD1 PA21 PA24 



(54) cssm©***] 3ta»SE»@?5cDfiia^tt 



(57) (ffiE*) 

3 a<0-«|52rSai-r&«J: 3 -/ FWBfcJ: 94K/f 
*-fl3£tt»LT75-yFJBl4£#J*U 3 71 

LT 7 9 -y HJB 1 4 CaTJBtfWEKS 14a L . 



(A) 



(B) 



(C) 



(D) 



(E) 




lib r3a Ob 
gb J 4 Ob 

15 Ob 15 
13b I» W 

15 ' 14* 



^11 




FIG. 1 



1/16/07, EAST Version: 2.1.0.14 



(2 

1 

mm 1 1 xmmt . «5MEti. gsiffl^-y fs 
£i/%Mwmvm<ryj?z< t i> i wmwsw-> 

5 -y FJKjHfir * 9 5 -y FJUBftXH. 10 
ffisivT&fSWtf-ymii-i-z, z t izi. *) mt9 v 

^ffiaiBD$-»S-r* i o<.zW.Z7y », FJg£Jgj£-$-S3 

<?&mfBmttiffflmg.T'S>'). 20 

mmn&smizmii&w*? ->*bis.l. 
Mifjvvmmf&jMizti^x. ttismm&vm 

m. 

&mmz%mmn-37&im<offla&i:&i8.i. u 

fflQ&l,Z3Ttffi£W8,LXzi7JBZ18f8.-t&3Tm 

IS. 40 
^< fc ifiJfB3 r/KO-gSSrSifc-f S J: ? 7 •■/ F 

tint* om&Tmisxxmismx&w-y&m 
Lxvv vYmiftmhty-sm&tiCLn, bin 

[|9*«6 ) Me? 5 ? FJ§J&£lgtf>&fc:. 13123 

7m<n®\xmzwith3. o izmz? 5 »/ F/is-raifc-t 



#832003-84 1 57 

2 

fines 7«jBj£igfcfc^-c, fijiea®sso«ia{ii<7) 
&m&mmmm<mu&*&\SLLxm&u® 
tzarttmxm lx 3 rs^fig u 
firie^-ymisfcfcvvt. fijieaJis«o«®fl8 
fcffjf asm' - y $• l , 

ffiJ^JaSS-ISai-f 6 i 5fc?7 -y FJ8£Jgj£U 
fijffl:? 5 >y KJi^fiiDlSwaic. ^< t tfijfE37J§ 
tf&iK-f 6 «t a tcfiH5SlS«<OSSlBJ<0^®®<o-S5 
*>*V^£gB£|^-f S&fcfelllS-S-f I. £ t Sr1«8i 

H5raai-&J: 5KS(C?5-y FJI£#j£-f £37/1*1 
[0001 ] 

umzm, mz-g&mz. »<7F. mmm% 
mnmis. t %mm<m$.t z -sxit^ ? z t m 
mwtms&mm&mizm-rz . 

[0002] 

m^-rhmmmm-it. ytmm&mftWttsxvy 

wntibt>tix\^. zff>5*>. ftmm®mztiii&ft'& 
?m??migmx-ii. Kwrxi-bmmmnit?) 

?f<77y4xyhipj!ibwmz>miixm&. %m 
mizmtytt m Lmmm^mnz^i, x 3 t:r y 

0. mmmmi<m^i><?>x' s>z>. *zx\ mm 

tt7y4* >Y<7)KX'®&i$m*b*", is?7y4* 

yhttWTmbtLXti*). -"icoumbLx. *mco 
>j 7 v-ft&mLtb%m&-hi l z i *)%&sktmm-h*. 
fryryj* > Y-MmimmLtzp&zmtfmtziix 

[ 0 0 0 3 ] -2r, 3K»iSK)e«^rffi<7)<a3X MIX 
»i. R^S^f^yx-yf-v^ (R I E ) ^tOid^rfiS 

^JBC^ffi^i^l-CV^. K5-fx«/f->-^ffiJfflv» 
^v^^4feSm88^JS^at LTIi. fllitf. 
9-189818^<0j:dlc. #y A 5 FGa&BUK£ffl 



1/16/07, EAST Version: 2.1.0.14 



(3) 



2003-84 157 



8- 313747 #T'li. £®&ffi£<Sffl IKBtiiim 
[0004] 

9- 18981 8^teKJjSS*lfcJBdar£T'«i. R I E 
T'fficgji3;*Mt. &£tt£Wt£i:^pf8]S# { *>*>. 

Wfihh. 

[00 0 51 it:. ^^8-3 137 4 7^^$ 
XSRjJMWdU 3fc3KSSS<03rA^- 

s . *%pm±j&0)£ o %wmzm*x %$ntci>0)x- 
ao. mmnzTw-ytzfctLxmssim. $m 

[0006] 

•y Vis£l/%MWm%&Wj:< b 1 1 SOffflfl/t? 30 

->t. iffijL&imffl&mt&nwtxmizti^x . & 
jssir£#$»»<7>3 Tm&mw- > bmoMw- 

XS, >J?%<bi>Mi3TBfmW-y<7>-&t:®lii 
ZmtfLk. Lfc. 40 

[0007] *»f<offi<o!SSt lt . «E37fl»* 
is^smc. m&zTmnntbmwsthXoiziziz 

*0. flEAfl/tJ-rdMilfiCJsvvc. mams 
? 5 ••/ K«ft£aitlJV«T . ffii«8flg«<08ffiffll<0 

&wmz&\&-thi. : nz9?-7 miBf&L. linear 
jMMtxaatte. neMflraaBflMaftflfla- 50 



*&«f$ J 3 CUtc 9 9 7 Kfl SrJB«-f«. 3Tlffi* 

[0 0 08] *9HH(i. ftSKSfi&i:. flSffitt. 
YiiXV%$mftWm&tc< b t> lflOflQflpt 

^^C5fc&jS^3T^J^<0llOgB£JBj£U IS 

■□wc 3 7tro*3W lt 3 7 fl 4 3 tjijb 

-fflJftlS, ^<fcfcflE3 7fl«-»«RM-« 

«t 3 tz? 5 -y Ktmicj: 0 fine 3 r Jiis j: t^ftneaf tss? 

W-y£W&lX? 5 y K««t6^7 7 FflJB 

«xa. ****** samrttw:. 

[0009] *36^fi!!^?S«i: LT . ME^ 5 7 Ffl 
JWLEBflttK. fHS37J105!iaiE?:S[StSJ:ptc 
mz? 5 -y Hfl *JWW* 37ffl«*>ii*X«**f* 
«t a =5:«lfi£i: Lfc. *X9K>ft«»l!«J: UT, t3f2&E 
*ffilllfclBH(fflfcJia«ABSflSrffljt!t«flS 

m-b*). mf&T®BfSxmzwx. mmisms. 

tf?«BIH<r)^«flC3t8Rfifi8<03 TJBj£ffltf>BaP815*JB 
*LT«HnWfc37WB$*»l/C37fl*««U 

OilltllliWI'V-S'tfttL, He^9<yH 
flJB*I«fc*JV>T. l3fe«fl^«oa®ffl30^H15r 
Stfi-rs i7K?7 -y HfltflJfi wiie^ 5 »/ Hfl» 

fciflwttfc. t t>ufE3rfl*«i8a5-r6J: 3»c 

«EflMtt«<OMMfl5AflflO-»** ^4A»* » 

*xs<o«{c . i?ne3 r jgosajBS-tts-t* <fc a kje 

tc^ 5 >y Hfl«rJB«r*37flfl«)a*xe?feW1-*J: 

[0010] JJfiOi 3 5r*3«Bt'tt. 
Sffi&f)? 5 ■/ Hffl*3 7fl0^fi£CfiEffl5ix* fc fc fc 

[001 1] 

[WMmmnmm or, *»wowwjiicov^t 

EBB»«BUTWJW*. 
fllgMBMMi 

S 1 J:t^H 2 li. *%BB<03t»jftffilslS&^i!Bi^rffiO 
-5l^©S'^-rxe0T'J>6. *H«^S03t3KS» 

www&mt. t-r, &w*f->&&j.mz*}\,<> 

X. &W&WL\ \lZV'J7.Y^->\2^mSLL (0 
1 (A) ) . 2Z-?x?l:lX 

Asssi iS:x.yf->-^ur. xmmiw^T&fm 

/V-yi3ak. «5RKtt. HBSW^ POIUXM 

wm&<n&*j:< 1 1 1 aoares^^^-y 1 3 b t . 

«>^ift^-^13iMl. Ui^Ah^-V 
12&f^*-f* (01 (B) ) . ^SSffil lfcLT 



1/16/07, EAST Version: 2.1.0.14 



(4) 

5 

i\,z-vj>vmifiimx'bh. ft. 37&m><9-y 
13a. m%&'*f-yi 3bfrt>%&&ww-yi 

m^nmnfmizt w --y?z n->x t x w 

tfz. Ueoxt 0tcO7BtiLW*9-V 1 3 a. 

s*>fc. &sssi lo^Ria^ais-oBjss 

fc, *>o*9£J: •jX-y*;!/ (N i ) m^htchrtW 

[00 12]<RC. ^yFBJBlfclgtefcVvc. 37 
J&£ffl;<*-yi 3 a, l«S/V-yi3bH« 

WHfc J: 1 3 <&RS«1 1 ) Sr&St 

■C?9vF*14*»MWft (01 (O ) . 99 vY 

*m»i. tfyx+frr9\)i"-h (pmma) 20 

(PC) . x#*SHUK 7**fc>K , .M5 
F9£ttJ&t£ £ k WX't h . 99 v HWBiW^ft 

AH/t^-W 3±££ffiU 75yF*m#7 
•f;UA^tt<r)i^(c(i. 7$.*-9lzJ:*)&&^9-> 
13±te55*-FU WfcS*T?7-j'FJi 

1 4 * gar « z t tfx-z t . N . ^misfc^g&swa 

(CHt£-f-*0<, W*tfi6i:LTttK 54 x 
«*Wra*«fl-f 30 

(0013] »:v>t\ 3T«»jfcEHte»vir. i-f . 

JlIBOJ: 9C?57 HB 1 4 jWB(dc§tifc£R£K 1 1 

axnic. armmmnj-yi 3*iVk<w*9- 

>l3imttht.0<ZV'J7.Y^9-y\ 5ZB18.1 
(01 (D) ) . RffiL-COSar^figffl/^-yi 3 
afex»f-y^KJ:i)»*LT. FJI14fc37 
JMUa«fflW14afc»fc*4 (01 (E) ) . KIC, 
Ui/^W-yi5*iiL. »ALfcEBW14ae: 
3T*m**»L"C3T«16t»J<W* (02 

(a) > . urtmt*. ±te<o? 5 -/ yjb 1 4fc*t lt 40 
a) f (PO . x^*^fflBi. 7 / 

^■K'J-YSH^Sffiffl-rSifc^TS. 00914 afc 

#6. ft. JJSCOG3S51 4 a*^(i*ai Uw3T«« 
li. OMtff. &4v>li. g<b?£fcH5-rx-y*y^Bf 

[0014] ±j£<OfcR><?-y^l£HI, 7 9* YM 
BfSOM. 3T/iJB(£lSt:J:0. £SS«il 

lZmLXKM&W>97yYIBl4*3r®l6Z 50 



^2003-84 157 

6 

3b^«tr. %mm\B\&tfi&is.zi\&. -tux. 
37®**:? 9 y v®&®i^£tititm<vttmimkt 

&i$r£. Kvarmmtil&lMikh. ?%hh. & 
ggfillOgSfc. SIW^-Vl 3bS-«a^& 
iotCUi/XW^-yi 7&B&.1. Z0)Ui?ZY'* 

9-y\n <r>im&Mmz9 9 y® 1 4 • 

ittciO. gSG0Kc&aiL-O>l.37Jf 1 6£?9v 
KB 14' T1Sa-f6 (02 (B) ) . £<7)i3£t>. * 
S^a{c(t#U?t^7-yFttm. ISHfcflK *M> 
ti. «8HM*£ F 54 x y f-y^^BMNVttr&tcJ: 9Bfc 

<f-o«. \/VxY*9-y\ i*w&thz.k 

KiO. 37B#?5*FB(CJIWi*ilfc«£«Wfc& 
aKt^Cfc^-C'^S (02 (C) ) . 
(001 5] ». fStbU^SB^-yi 3b#SI§& 

&gTOJ118£J&£U ^^y->'9l®]^tJ:') J t i Ba 
A'yri9S:m-r*C:i:^'C&S (02 ( D) ) . £ 
fc, 9 f KM 1 4 ' £Jg(£-f £fiJ£. SHES^^ 

^-y 1 3 b (C^STflfcl 1 8 k WO? 1 9 
■fSikfcT'f'l). $4>C. 99 vY®14' l-lz&m 

mim&ixtx^. zn&mmii. mm. s*it^ 

U 5 K £ ffiffl iXB&t & Z k #X'* h . 

roo i 6i m^cnmmmm 

03«j:ix04«. *wi(omM&mwimme>m 

ms.k LX. ai5lfflO^SB2 1 afc&EfflKO&BB 2 

1 bfc*f^SSBSlR2 1 Srfigffl-r^. . &W< 

9~ymm.mza^x. nmmm2i<ommm&s® 

2 1 *±.£.\s : JXYrt9-y22£&tfLL (03 

(A) ) . Z<OU~JX 22^-7^9 kLXm. 

Wm&WM2 1 aSrSMRx-yf-y/LT, jt^»S8<03 
r}g(£ffl^^-y 2 3 at . SftEHL ISSW^-y Hfc 

xvmiwmw&tryjrZK k i> i a^^ss/'f^-y 2 

3bfc. 3!»><b^S^JS/^-y2 3«:^B!tt, U^b 
^-y2 2S:Ks*-t* (03 (B) ) . £ffl-f*«B 
S«2 1 Sr^-rSM«O^Sii2 1 afc&JHJ12 1 b 

tux. m«<n&m®comx.i}hitw*i&x'f>h. m 

Hi. mSm<^WM2 1 a»i. ig§®tl. HS^/^-y 
Hs 3l£IW»ffl«fiKlt LXffltef&mk-thZkifiX' 
#«.. «®ffl^SB2 1 bli. ^JgH2 1 aco 
^*{*i:LT®tlL. &8M2 1 aCHSIffl^ y H«® 

LTWW**mk'*-*£i:* , t , #*. Bt^tt. x-y* 

t. Wxtf, &KJI2 1 a*f^ST-fc'?, ^SB2 1 b 
9iV®X'hhm---J 9flsW3£fi&mfh Z k 
#X*b. Z(?)£oZWBgm2 lZWQ-t&Zklz* 



1/16/07, EAST Version: 2.1.0.14 



(5) #812003-84 1 57 

7 8 
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b«Xyf-y^(sJ:9Nt£t. ztTBtm^f frtlXftmb. i^. ±feo^5 yH«2 4' 
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ibtmtcmmmwLAiz&mth. *lx. 37 

[ 0 0 2 7 ] iXC. ;-??-VJBj£im:*5<,vC H 3 71 JHWlMcSWC. «/f»S4 l<0#iaiffll&gE4 1 
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